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IPU BO3JENCTBUU BEIECTB, IOCTYIAIOIIUX U3 EBITOBBIX
CMECHWTEJIEA B IUTHEBYIO BOJIY
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Ha cezoonsuunuii oenv 0cobo akmyanbhoui A615emes 3a0aua no oyenKe usMeHeHUs. cCoCmaga u Ce0UCme numovegoll 60-
bl npu mpancnopmuposke 0o nompebumens. Ilpogedena sucuenuyeckds oyenka pucka 300pogulo Haceienus npu ynompeoie-
HUU NUMbEBOll 800bL C USMEHEHHBIM XUMUHECKUM COCIABOM, POPMUPYIOUUMCS NOO GIUAHUEM ObIMOGIX CMecumenel, U320mog-
JIEHHBIX U3 YUHKOBBIX CHIABOS.

Tueuenuueckas oyenxka numvesoil 600vl ocywecmenena na coomgeemcmeue mpebosanusm CanlluH 1.2.3685-21 «[ ueue-
HUYecKue Hopmamussl U mpebosanus K obecneyenuro 6e3onacHocmu u (unu) 6esgpeoHocmu 015 4enogexka pakxmopos cpeovl
obumanuay. [Ipobvi 600b1 6610€PIHCUBATUCH 6 HOBBIX OLIMOBLIX CMECUMENAX, KOPNYC KOMOPLIX U320MOGIeH U3 YUHKOBO20 CNIABA
LJAM (cemeticmeo yuHKOGbIX CNIABOS, NE2UPOBAHHBIX ANIOMUHUEM, MazHuem u meovio), npu pH6 u pHY9 ¢ coomeemcmeuu c
T'OCT 34771-2021 «Apmamypa canumapno-mexnuueckas eooopaspopuas. Memoowr ucnvimanuiiy. Oyenka pucka 300poguvio u
NONYNAYUOHHO2O PUCKA NPOBEOeHd NPU YCA08UU NEPOPATLHO20 U HAKOICHO20 NOCHYNACHUS 6eujecms OJi OemCKO20 U 83POCI020
Hacenenus 6 coomgememeuu ¢ P 2.1.10.1920-04 «Pykoeodcmeom no oyenke pucka 0 300p06bs HACENeHUs Npu 6030elicmeull
XUMUYECKUX Beujecms, 3a2PAHAIOUUX CPeOy OOUMAaHUsY.

Yemanoesneno, umo 6 uccredyemvix npobax 600vi, NOOGEPSHYMBbIX 8blOEPIHCKE 8 OBIMOBBIX CMECUMENAX, OOCHOBEPHO
NoBbIUEH YPOBeHb MEMAiiog, Komopbsie 6xo0am 6 cocmas cniasa L{AM, a umenno: meou, Hukesus, C6UHYA U YUHKA, KAK NPU
suauenusx pH = 6, max u npu 3uavenuax pH = 9. Ommeueno oocmosepnoe ygenuuenue opeanoienmudeckux noKasamenei.
yeemuocmu — 6 2-2,3 paza, mymuocmu — ¢ 2,3-5,0 pasa. Iloxkazan nenpuemiemvlii ypO8eHb KAHYEPOLEHHO20 PUCKA OISl
83p0CNI020 U 0eMCKO20 HAceneHUs npu ynompeoaenuu numvegol 800bl C UBMEHEHHLIMU CE0UCMBAMU. YCMAHOBNeHO, Ymo
UHOEKC ONACHOCMU, PACCYUMAHNbBIL 014 CUCMeMbl KPOBU, He COOmeemcmeayem 2ueuenuieckum mpebosanuam, a oisa L{HC,
neuenu, 20pMOHANLHOU U PenPOOYKMUSHOU CUCTEeM — CAMUCIUYECKY 3HAYUMO 8blide Npu YnompeodaeHuu numoesoti 600bl ¢
U3MEHEeHHbIMU XUMUYecKumMu ceoticmeamu. Benuuuna nonynayuonno2o kanyepozenno2o pucka 0nsa nacenenus Poccuiickoil
Dedepayuu, paccuumannas no MaKkCUMANbHOU 6ePOAMHOU IKCROZUYUU NPU ynompedieHul nUmsegoll 600bl C USMEHEHHBIMU
XUMUYECKUMU CEOUCMEAaMU No0 delicmeuem 0bimogulx cmecumenet, cocmasnsem nopsaoxa 131 meicauu cayuaes. Ilposeden-
HOe ucciedosanue noKa3vleaem HeodXo0UMoOCmy paspabomKu npoOUAAKMUYecKUx Meponpusmull ¢ YemKko CRAAHUPOBAHHO
cucmemoil MOHUMOPUHEA U KOHMPOJISL KAYeCmad U pedcuma SKCNiyamayuy 6b1mosuix cmecumenei.

Knrouessle cnosa: numovesas 600a, 6bimosvle cmecumenu, maxjceible Memainsl, PUck 300P08bI0 HACENEHUSL.

O0ecrieueHUe HACEICHHS KAUECTBCHHOM MUTHEBONH  HAIPABICHHOTO HAa ONTHUMH3AIMI0 OOPAICHUSA C OTXO-
BOJION SIBJIICTCSI OCHOBHOM 3a/aucii rocyapcTBa. B paM-  J1aMu, CHMKCHHE YPOBHS 3arps3HEHHs atMochepHOro
Kax peaju3alyi HallMOHAJIBHOTO MPOEKTa «DKOJOTUs», BO3IyXa, MOBBIIICHHE KAaueCTBa MUTHEBOW BOJBI, OMIpe-
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l'urnenndeckas omeHKa prCKa 3T0POBBIO HACEICHNUS IPH BO3ICHCTBUH BEIIECTB. . .

JIEIIEHBl TIPUOPUTETHBIE 3aJa4M, BKIIOYAOIINE OICHKY
pucKa i 310poBbs Hacenenus [1-4]. KagecTBo muTh-
€BOM BOJBI JTOJDKHO COOTBETCTBOBATH THTHECHHYECKHM
HOpPMAaTHBaM B K0 TOUKe BOAOMPOBOIHOM ceTH [4, 5].
CyIecTByeT MHOXKECTBO (PaKTOPOB, CIIOCOOHBIX MOBIIH-
STh Ha COCTaB MUTHEBOM BOJBI MO IMYyTH K MOTPEOUTEITIO
[6, 7]. OcHOBHBIM (aKTOPOM SIBIISIOTCS CTapEIOIIHe
MOJ[3¢MHBIC KOMMYHHKAIIMK BOJOTIPOBOIHOMN CETH, YTO
CO3/1aeT KaK XMMHYECKYIO, TaK U OMOJIOTHIECKYIO yTpo-
3y 310poBbio HaceneHus [8—11]. Kpome Toro, Ha coctas
MMUTHEBOH BOXBI BIMSAET OOOPYZOBaHHE, pacIoiiararo-
meecs HEMOCPEICTBEHHO B KBapTHPE IOTPEOUTEIS,
BOJIOTIOJIBOASIIME IIJIAHTH, HEKa4eCTBEHHbBIE (HIBTPHI
1 ObITOBBIE cMecHuTenu [6, 12]. Biusaue OBITOBBIX cMe-
CUTEJIell Ha COCTOSIHUE NUTHEBOM BOJBI B IIEPBYIO OUe-
penb o0yCIOBIEHO XUMUYECKUM COCTaBOM CILIaBa, W3
KOTOPOT'0 M3rOTOBJICH CMECHUTEIb, a TAaKXKE €ro WHEepT-
HOCTBIO TPH JICHCTBHM €CTCCTBEHHBIX KOMIIOHCHTOB
MUTHEBOM BOJIBI IPU PA3IUYHBIX TEMIIEPaTypax M yCio-
BUAX oKcmutyarauuu [9]. Ilpu 3TOM, Kak U B BOJOIPO-
BOJIHBIX CETSAX, B CMECHTEISIX MOTYT IMPOTEKATh a’poo-
HBIE W aHA’POOHBIE MPOLECCH KOPPO3UHU MO IeHCTBH-
eM Kene300aKTepril, KACIOpota W APYTHX aKTUBHBIX
COCIMHEHUI B NHTHEBOW BOJE, YTO CIIOCOOCTBYET HE
TOJIBKO DPAa3pyLICHUIO CMECHUTENs, HO U 3arps3HEHHUI0
MUTHEBOH BOABI [5, 13, 14]. Bmecte ¢ TeM u3MeHsIOTCS
KaK OpraHoJIENTHYECKHE, TaK U XUMHYECKHe IMoKa3are-
JIU TUTHEBON BOABI. [IpomomkuTeNnbHOE ynoTpeOIcHue
MUTHEBOHM BOJBI C M3MECHCHHBIMH XMMHUYECKAMHU CBOM-
CTBaMHM MPHUBOJINT K HAPYIICHUIO OOMEHHBIX MPOIIECCOB
B OpPraHuU3Me, aKTUBAIlMHM IMEPEKHCHOTO OKWCICHHA, a
Takxke (HOPMUPOBAHUIO IKOJOTHUCCKH 00YCIOBICHHBIX
M DKOJIOTMUYECKH 3aBUCUMBIX 3aboineBanuii [15-19]. Ha
CEerOJHAIIHUNA JE€Hb B HAyYHOM JMTEpaType IIHUPOKO
OCBEIICHB MEXaHU3MBl W IIOCICACTBUS 3arpsS3HEHUS
MUTHEBOM BOJBI IIPHU TPAHCIIOPTHUPOBKE €€ IO BOJOIPO-
BOJIHOW CETH, IIPU 3TOM SBHO HEIOCTATOYHO HCCIIENO-
BaHUH, OTpa)kalOLIMX W3MEHEHHs KadyeCcTBa NUTHEBOU
BOJBI B pe3yJbTaTe BJIMAHHUS OBITOBBIX CMECHTEIICH.
Kpome Toro, ocoOywo akTyaabHOCTh IPOOJIEMBI IOJ-
YCPKHUBACT BBEJCHUC HOBOTO MEKIOCYIapCTBEHHOTO
crangapta 'OCT 34771-2021 «Apmarypa caHHTapHO-
TeXHHYeCKas BOJOPa30OpHas. MeTOAbl HCIIBITAHMID)
TJIe perilaMeHTUPOBAHBI METOJIBI MCIIBITAHUH I BOJO-
pa30opHOIT apMaTypel, KOTOPEIE paHee HE WCIOIh30Ba-
JCH TIPH TIONYYEHUH Pa3peIINTeIbHON TOKYMEHTAIUH

Ha MPOAYKIHUIO. B cBs3M ¢ 3THM 0c00yI0 aKTyalbHOCTh
mpuobpeTaeT 3aa4a 10 aHAJIN3y peaTbHON HKCIO3UITUI
BEIIIECTB, MOCTYMAOIINX U3 OBITOBBIX CMECHUTENEH, U3-
TOTOBJICHHBIX U3 IIMHKOBOTO CILJIaBa, B MMUTHEBYIO BOAY,
C TIOCJIeAyIOIIel OLlEHKOW KaHIIEpOTeHHOIo U HeKaHIle-
POTEHHOTO pUCKa 3I0pOBbI0 Hacenenus [20, 21].

Leanr wuccienoBaHusi — TPOBECTH TUTHEHUYE-
CKYyI0 OIIEHKY PHCKa 370pOBBIO HAaCEJEHHs MpH yIOT-
peGiieHnH MUTHEBOH BOJBI C M3MEHEHHBIM XUMHYECKUM
COCTaBOM, (POPMHUPYIOIIUMCS TIOA BIMSHHEM OBITOBBIX
CMECHTeNel, I3TOTOBIICHHBIX U3 ITMHKOBEIX CILIABOB.

Martepuajbl U MeTOAbI. [ UrMeHnYeCKas OLEHKa
MUTHEBOM BOJIBI MPOBEJIEHa HA COOTBETCTBUE TpeOoBa-
HusiM CanlluH 1.2.3685-21 «'urneHnueckne HOpMaTH-
Bbl M TpeOOBaHUS K OOCCICUYCHHIO O€30IacHOCTH U
(unm) Oe3BpemHOCTH ISl YeloBeKa (PaKTOPOB CpEbl
obutanus» (ot 28.01.2021)°. Hcneitanne 06pasios
MPOBEJCHO B COOTBETCTBHHM C METOAMKOW, ONMHCAaHHOM
B I'OCT 34771-2021 «ApmMaTypa caHHUTapHO-TEXHUYEC-
Kasg Bonopa30opHas. MeToapl WCHbITaHW». JlaHHAS
METO/IMKa IpeTHa3HaueHa HEeIOCPEICTBEHHO ISl HCIIBI-
TaHWUs JaHHOTO THUTA M3AETHHA C YIeTOM HX KOHCTPYK-
IIUOHHBIX OCOOCHHOCTEH W YCIOBHH OSKCIDTyaTaldu.
OTt60p TpoO BOIBI OCYIIECTBICH B KBAPTHPE y IOTpe-
OuTeNs, MPOXKUBAIOIIETO B AIMUPAITEHCKOM paioHe T.
Canxkr-IlerepOypra, B coorBerctBun ¢ ['OCT 31861-2012
«O6ure TpeboBaHUs K 0TOOpPY MPOo Bomby . J{s Hc-
CJIEZIOBaHUS HMCIOJIBb30BANIaCh MUTHEBAsi BOJIA CHCTEMBI
LEHTPAIN30BaHHOTO XOJIOMHOTO BOojocHaOxeHus. Bona
JUIsl TECTHpOBaHus (0Opasel ¥ KOHTPOJIb) [TOBEPraiach
MIPEABAPUTENHHON ITOJITOTOBKE TOJIBKO B IIEJIIX KOPPEK-
THUPOBKH TOKa3zarenst pH mo ypoBHs 6 m 9 (kpaitHne
norryctuMble 3HadeHns coriacHo CanlluH 1.2.3685-21).
[MoaroroBka mpoucxoamia ClenyrommuM oopazom: 1) moxa-
TOTOBKa MCHBITATENbHON cpenbl Ne 1 — mutheBas Boda
(pH6): B nmuTheByI0 BOAY I00ABISIN PacTBOP CEPHOM
kucnotsl 0,IN mo 3Hauenus pH = 6,0, koHTponUpyS
pesynbTat pH-MeTpoM; 2) MOATr0TOBKA UCIIBITATEIHLHON
cpenst Ne 2 — murbeBas Boga (pH9): B mutheByro BoIy
J00aBISIIM pacTBOp HATpus TuapokapOboHara 1IN 1o
3HaueHuss pH = 8,43, xoHTpommpys pesynbraT pH-
MmeTpoM. [locne yero noGaBsIIM PacTBOP HATPHS THII-
pookucu 1IN 1o pH = 9,0 (moxpoOHast cxema mpoBeICHUS
uccnenosanus omucana B myHkre 14.3 TOCT 34771-2021
(mara BBemenmsa 01.06.2022)). Takum oOpasom, mepen
MIPOBEJCHUEM WCIIBITAHUS KOHTPOJIBHBIE W OIBITHBIE

'"TOCT 34771-2021. ApMaTypa caHMTApHO-TEXHHUECKAs BOJOPa30opHAs. MeToabl HCIbITaHMi: pHHAT DenepanbHbM
areHTCTBOM I10 TEXHHMYECKOMY PEryJIHpOBaHHI0 M MeTposorun 16 cenrsiops 2021 r. (Bcrymaer B cwity ¢ 1 wmions 2022 r.)
[Onexrponnsiii pecypc] / KOJEKC: snektpoHHbIH (OHI MPaBOBBIX M HOPMATHBHO-TEXHHYECKHX AOoKymMeHToB. — URL:
https://docs.cntd.ru/document/572732675 (nata obpamenus: 07.07.2021).

% CanlTuH 1.2.3685-21. TurineHnYeckne HOPMATHBH H TPeGOBAHMS K 00ECIICUCHHIO GE30MACHOCTH H (HITH) GE3BPETHOCTH
JUISL 4eloBeKa (haKTOPOB CpeAbl OOMTAaHUS / YTB. IIOCTAHOBJIEHHEM [ TaBHOTO TOCYJapcTBEHHOTO CaHUTapHOTo Bpada Poccwmii-
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B.M. boes, U.B. I'eopry, [1.A. Kpsokes, E.A. Kpsoxesa

o6pazmpl Ne | m 2 1m0 BCeM HM3YYEHHBIM ITOKa3aTeIsIM
(IIBETHOCTBH, MYTHOCTB, BOIOPOIHBIN ITOKa3aTelb, Kele-
30, MapraHell, Meib, HUKeIb, [INHK, CBUHELl, aTIOMUHHMN,
HHUTPATBI) COOTBETCTBOBAIM TUTUEHUYECKUM TPEOOBAHH-
sM. JloBeneHue 10 KpaiiHMX 3HaueHuit pH mpoBOHMIIOCH
KaK KOHTpPOJIBHBIX, TaK M HCIBITATCIHLHBIX O00Pa3IloB.
IIpoObI BONBI, TOBEICHHBIC 10 KpalHUX 3HaueHWid pH,
BEIICP)KUBAINCH B HOBBIX OBITOBBEIX CMECHUTEISAX, KOP-
ITyC KOTOPBIX M3TOTOBJICH W3 MUHKOBOrO crutaBa [[AM
(ceMelCTBO IMHKOBBIX CIUTABOB, JICTUPOBAHHBIX AaJTkO-
MHUHHEM, MaTHHEM U MeJbi0). Boma 3 cucteMsr xomos-
HOTO BOJIOCHA0)KEHHUS B CMECUTEIISIX BBIIEPKIBATIACH OT
16 mo 64 4 xomomHOro BOomOCHAOXeHMS: 16 4 — 3TO
MIPUMEPHOE BpeMsI IIPOCTOSI CMECUTENS MEXKAY HCIIOJb-
30BaHMSIMH B OBITOBBIX YCIIOBUSIX B OynHue nHH. B Te-
YEHHE 3TOTO BPEMEHH BOJa HAXOTUTCS B KOPIyCEe CMe-
CHUTENs, KOHTAKTHPYS C BHYTPEHHUMH MOBEPXHOCTSIMH,
U3 KOTOPBIX MOTYT MUTPUPOBATh Pa3JIMYHbIC MPHUMECH;
64 9 — 3TO BpeMs MPOCTOST CMECHUTENS MEXIy HCITOIb-
30BaHMSIMH, KOT/Ia CMECHTENb HE HCIIONB3YeTCs Ha BHI-
xomuberx  (TOCT  34771-2021, npmara  BBeAeHUsS
01.06.2022), mpu 3TOM Ha MPOTSHKEHUU BCETO BPEMEHHU
WCTIBITAHUS TIOAJEpPKHUBAJIach HEOOXOOMMas TeMIepa-
Typa. 71 rccaenoBanns OBLT B3ST 00bEM BOJBIL, 3aIT0I-
HSIIOIIUK CMECHTENb, KOTOphId cocTaBiser 250-300 M.
Bcero npoananusupoBano 90 nmpo6 MUTHEBOW BOJIBI, M3
KOTOpBIX 54 ombITHBIX (10 27 mpoO MpH KpaHMX 3Ha-
yeHusix pH) u 36 xoHTponbHBIX (10 18 mpob npwu kpaid-
HUX 3HaueHusax pH).

OrieHKa pUcKa 3I0POBBIO MPOBEICHA NIPU YCIIOBUU
MEPOPATBHOTO W HAKOXKHOT'O TTOCTYIICHUS BEIICCTB JIIs
JIETCKOTO W B3POCIIOTO HACEIICHUS B COOTBETCTBHU C
«PyKOBOICTBOM MO OIIEHKE PUCKA Ui 3I0POBHSI Hace-
JICHUS TIPU BO3ICHCTBUN XHUMHUYECKHAX BEIICCTB, 3arpsi3-
HSIOUINX Cpely OOMTaHHs» . PacueT 103 XHMHYECKHX

BEIIECTB IIPH MEPOPATHHOM U MEPKYTaHHOM BO3IEHCT-
BHU TIPOBOJAWJICA C HCIOJB30BAaHUEM PEKOMEHIYEMBIX
CTaHIAPTHBIX 3Ha4YeHWH (akTopoB skcrosuruu (IIpuio-
xkerne 1 P 2.1.10.1920-04). ITpu pacdere 103 HCIOIB30-
BaJIOCH CpelHee apu(METUUECKOe 3HaUYeHHEe MaKCHUMallb-
HBIX KOHIICHTpAIIMIl BEIECTB, MOTYyYCHHBIX TPH BhIICP-
JKMBAHUH MTUTHEBOM BOJIBI B cMecHTelisix 16 1 (50 % mpod)
u 64 9 (50% mpo6). CpaBHUTENTBHAS THTHCHUYCCKAS
OIICHKA TOMYJIIIIMOHHOTO KAHIIEPOTEHHOTO PHCKa TPOBE-
JICHA TI0 MAaKCHMAJIBHOW 3KCIO3WINH HCCICTYCMbIX Be-
IIeCTB B NUTHEBOW Bone sl HaceneHus r. OpeHOypra,
Cankr-IlerepOypra, Mockssl u Poccuiickoit @enepariy B
uesioM. B pabote onpezieneHa BepxHsisi TpaHUIa BO3MOXK-
HOTO TIOIMYJIAIMOHHOTO KaHIIEPOT€HHOTO pHCKa, KOTOpas
paccunThIBajIach Kak CyMMa IIOMYJIAIHMOHHBIX PHCKOB OT
BCEX KaHIICPOTCHHBIX BEIIICCTB.

Cratucrideckas 00paOOTKa TOJyYeHHBIX JaHHBIX
MPOBEJICHa C MCIOJIb30BaHUEM TIporpammel Statistica 10.0.
W3ydyeHHbIe KOMMYECTBEHHBIC IPH3HAKH COOTBETCTBOBAIN
HOPMAITBHOMY PAaCIIPEICIICHUIO (KPUTEPUH «XHU-KBAPATY),
B CBSI3U C YEM ONHCAHUE ITOJNYYCHHBIX KOJIMYCCTBCHHBIX
TIPU3HAKOB TIPOBOAWIIM B BHAE cpeaHero (M) u craHmapT-
HOW OIMMOKK CpemHero (m) ¢ OINEHKON CTaTUCTHYECKOU
3HAYMMOCTH PA3INYNi HE3aBHCHMBIX TPYIII TI0 TapaMeT-
pryeckoMy t-kputepuro CThIOJIEHTA.

Pazmiuus Mexmy mokasaTelsiIMH CUHTalIH CTaTH-
CTHYECKHU 3HAUNMBIMU TIpH 3HaueHuu p < 0,05 u BoIumc-
nsutm ¢ momorbro Fisher’s exact test.

Pe3yabTaThl M UX 00Cy:KaeHUe. [ MrueHuveckas
OIICHKAa KavecTBa IMHUTHEBOM BOJBI YCTAHOBHJIA JOCTO-
BEpHOE MOBHIIIEHNE BETHOCTH B 2—2,3 pa3a U MYTHO-
ctu B 2,3-5,0 pasa B ombITHBIX OOpasuax. M3MeHenue
OpTaHOJIENTHYECKHX ITOKa3aTele, B 0COOCHHOCTH MYT-
HOCTH, CBSI3aHO C YBEIIMYCHHEM B HCCIEIyeMBIX 0Opas-
[aX KOHIIEHTpAaIii MeTayuioB (Tada. 1).

Tabauma 1
KoHueHnTpamuu BemecTB B muTheBoi Boae (M + m, nonu I1JIK)
O6pazent | Kontpois 1 OGpazern | Konrpois 2
ITapametp oH6 o

I{geTHOCTH 1,91 + 0,06 0,88 + 0,06 1,53 £+ 0,04* 0,98 + 0,02
MyTHOCTh 2,42 +0,09* 0,47 +0,07 1,33 +0,07* 0,58 +0,03
Bopopoanblii nokazareib 0,79 £ 0,02 0,70+ 0,07 0,96 £ 0,07 0,87 + 0,09
Keneso 0,77 £ 0,04 0,75+ 0,06 0,75+0,01 0,60 + 0,04
Mapraner 0,24 +0,01 0,19+ 0,001 0,15+0,01 0,15+0,01
Mep 0,15+0,02* 0,005 +0,001 0,16 + 0,01* 0,002 £ 0,0001
Hukens 0,94 +0,07* 0,40 + 0,001 3,54 +£0,12* 0,64 +0,01
Tk 1,78 £ 0,09* 0,01 = 0,001 0,51 +0,06* 0,004 = 0,0001
Cauner; 1,93 +0,03* 0,29 +£0,01 1,65 +0,11* 0,27 +0,03
ATIOMHUHII 0,28 + 0,04 021 %0,01 0,38+ 0,07 0,19+ 0,07
Hutpats! 0,01 0,001 0,02+ 0,001 0,02+ 0,001 0,02+ 0,004

IIpumeuvanue:*— gocrosepHocTs pasnuuuii p < 0,05.

P 2.1.10.1920-04. PyKOBOJCTBO IO OLCHKE PHUCKA JUTS 310POBbS HACEICHHUS TIPH BO3ICHCTBIH XMMIUCCKHX BEIIECTB, 3a-
TPSA3HSIOMNX Cpefy oOuTaHus / yTB. U BBeleHO B aeiictBue IlepBbiM 3amecturenieM MuHHCTpa 3apaBooxpaneHust Poccuiickoit
Oenepanuu, ['naBHBIM Tocy1apcTBEHHBIM caHUTapHbIM BpauoM Poccuiickoil @enepanuu I'.I. Onumernko 5 mapra 2004 .
[Dnexrponnsiii pecypc] / KOJEKC: snekTpoHHBIH (GOHI MPaBOBBIX W HOPMATHBHO-TEXHHUYECKHX JOKyMeHTOB. — URL:
https://docs.cntd.ru/document/1200037399 (nata obpamenus: 10.07.2021).
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YcTaHOBIIEHO, YTO B UCCIEAYEMBIX po0ax BOJEL,
MOJBEPTHYTHIX BBIJIEPKKE B OBITOBBIX CMECHTEIX,
JIOCTOBEPHO TIOBBIIIEH YPOBEHb METAJIOB, KOTOpHIE
BXOIAT B cocTaB cruiaBa [|AM, a uMeHHO Meau, HUKe-
JsI, CBUHIA W LIWHKA, KaK NpH 3HaueHusx pHO6, Tak u
npu 3HadeHusX pHY. YcTaHOBIEHO CTAaTUCTHUYECKH 3Ha-
YyUMOE yBeNWYeHHe B 00omx obOpasumax (pH6 u pHY)
KoHLeHTparu Mean B 30 pa3. B obpa3max ormedaercs
npessirenne 11/IK cBuHIA, KOHIIEHTpaKs KOTOPOTO B
6,7 pa3a Bblllle, YeM B KOHTPOJIBHBIX Mpobax. B To xe
BpeMsI yCTAaHOBJICHO, UTO COJepIKaHWe HUKens mpu pH9
BO3pacTaeT MOYTH B 6 pa3, MPEBHIIas THTHEHUIECKHE
HOpMAaTuBBI, a ipu pH6 yBenmuunBaeTcs B 2 pasza U Oc-
Ta€Tcs B Ipejiesiax HOpMbL. Y CTaHOBJIEHO, YTO TIPU HU3-
kux 3HadeHusx pH (pH6) nuHK WHTEHCHBHEE 3arps3HS-
€T MUTHEBYIO BOAY, B cpaBHeHUH ¢ pHI, co3naBas koH-
HeHTpaluto, npessimarontyto [TIK.

CyMMapHbIid KOQQUIMEHT 3arpsi3HCHUS TUTHEBOM
BOZIBI Bo3pacTaeT B 3—3,5 pasa npu oboux 3HaueHusx pH.
CTOHT OTMETHTB, YTO B ONBITHBIX 00pa3IaX yBeIHMINBACT-
Cs1 BOAOPOAHBIN MOKa3aTelb, YTO CBS3aHO C MIPOLECCAMU
OKWCIICHUS ¥ TIOHIKEHIEM KOHIICHTPAIINH KHCIIOPO/Ia.

[Mon BmsHMEM OBITOBBIX CMECHTENEH B BOIY IIO-
CTymaeT OOJBIIOE KONWIECTBO TSIKEIBIX METAIIOB, OT-
HOCAIINXCSI K IEpBOMY KJIacCy ONAacHOCTH (CBHHEL,
HUKENb), YTO TPUBOIUT K HM3MEHEHHIO XHMHYECKOTO
cocraBa. [Io 1aHHBIM MHOTOUYMCIIEHHBIX UCCIEAOBAHUN
MOBEHIIIIEHHOE COJIep’KaHWe CBMHIIA B NHTHEBOW BOJE
NPUBOJMT K HAPYIISHHUIO METa0ONINYECKUX IMPOILIECCOB,
BBI3BIBAIOLIEMY BO3HHKHOBEHHE pa3jIMUHBIX 3a00jeBa-
HUI SHAOKPUHHOW, MMMYHHOH M HEpPBHOHM CHCTEM.
Kpome Toro, cBuHen 00saiaeT crmocoOHOCTBIO aKKyMy-
JUPOBATHECSA B OpraHax M TKaHAX, a TaKKe IPOHUKATH
yepes IDIaleHTapHBIN U TeMaTodHIedammaeckmii 6apbe-
pet [17, 19]. CBuHeI HETAaTHBHO BJIHAET HA PEIPOAYK-
TUBHYIO CHCTEMY, Hapyllas MpOIEecCH cliepMaToreHesa
y MYX4YHH, a TaKkKe CHOCOOCTBYS TOPMOHAJIBHBIM Ha-
PYUICHUSAM Y KESHIIMH, COIMPOBOXIAIOMINMCS YBEJINYE-
HHEM YacTOThl CaMOIPOM3BOJILHBIX a0OPTOB M BPOXK-
JICHHBIX TIOPOKOB y aeTeil. CTOMT OTMETHTB, YTO CBHHEI]
Y HUKENb BIMSIOT Ha MPOLECCH KPOBETBOPEHHMSI, aKTH-
BUPYS TIPOIECCHl TIEPEKHCHOTO OKHCIICHUS, TPHBOJS-
Mye K TOBPEXICHUIO KIETOYHBIX MEMOpaH, a TakkKe
BBICTYIAIOT B KAYECTBE CTPYMOTEHHOTO (hakTopa.

l'urnenndeckas OICHKAa KaHIIEPOTEHHOTO pHCKa
JUI B3pPOCTIOTO HACENEHWs II0Ka3aja HEmpHUeMIIEMBIN

YpOBEHb KAaHIIEPOTEHHOTO pPHCKAa MNpPU YIOTPeOICHUN
MUTHEBOI BOIBI C U3MEHEHHBIMHU CBOMCTBAMH IOl BO3-
neiicTBUeM OBITOBBIX cmecuTeneit. [Ipu sToM oOImid
KaHIEPOTEeHHBII PUCK AJIS MEePOPATBHOTO IMyTH HOCTYII-
nenus npu pH6 B 4 pasa Beiue, a npu pH9 — B 6 pa3
BBHIIIIC, YeM B KOHTPOJIBHBIX 00Opa3max. Kpome Toro,
HenpuemneMslit yposenb (CR,, —1,13E-04 npu pH6 n
CR,, — 1,59E-04 mpu pH9) obmero kaHIEpOTreHHOTO
pUCKa JUIS TIEPOPATbHOTO IyTH MOCTYIUICHUS IS
B3pOCJIOTO HACENIeHUs CBS3aH C YNOTpeOIeHHeM MUThe-
BOI BOZIBI M3 CHCTEMBI IICHTPATN30BAHHOTO XOJIOIHOTO
BOJIOCHA0XKeHUS (KOHTPOIb) (TadI. 2).

BwmecTe ¢ Tem A IETCKOTO HACENeHHUs YCTaHOB-
JIeH TIpUeMIIEMBI YPOBEHb KaHIIEPOTEHHOTO PHCKa IpH
yHoTpeOJIeHNH BOJOIPOBOAHOM MUTHEBON BOIBI U HE-
MPUEMJIEMBIHA PUCK OT IMTUTHEBOI BOJIBI, BBIICPKAHHON B
cMmecurensx (Tadi. 2). Takum o0pa3oM, CTATUCTHYCCKU
JIOCTOBEPHO J0Ka3aHO, YTO KAaHILEPOT'CHHBI PUCK OT
BEIIIECTB, COJECPIKAIIMXCS B ITUTHEBON BOJIE, BBIACPKaH-
HOW B CMECHTENSX, HE TOJHKO HAXOAUTCS HA HETPHEM-
JIEMOM YpPOBHE, HO M B Pa3bl BBIIIE, YeM OT yIoTpeOie-
HUS OOBITHOW BOIOTIPOBOTHOM MTUTHEBOI BOMEI.

BaxxHbpIM sIBIISIETCS TO, YTO KaHLEPOIEHHBIA PUCK
KaK JIJIs IeTeH, TaK U IS B3POCTBIX MPH YIOTPEOICHUN
MUTHEBON BOJIBI C M3MEHEHHBIMH XMMHUYECKUMHU CBOH-
crBamu Haxonutes B I1I auanasone u TpedyeT CpouHOro
MPOBEJCHUSI  O3JI0POBHUTENBHBIX  HPODUIAKTHYECKUX
MEpPOTPUITHH.

IIpn ruUrMeHnYeckol OIIEHKEe HEKaHIIEPOT€HHOTO
pHCKa YCTaHOBJICHO, YTO MaKCHMaJbHble MHAEKCHI orac-
HOCTH KaK JUIsl B3pOCIIOTrO, TaK M YISl IETCKOTO Hacele-
HUS OIIPENENIIOTCSl COoAep)KaHHeM B 00paslax NWHKA,
MeIH, HUKETs W CBUHIA. BayXHBIM SBIISIETCS TO, YTO HH-
JIEKCHI OITACHOCTH BO BceX oOpasnax mpu paszHeIx pH mist
JIETCKOTO HACEJICHHs B pa3bl BBIIIC, YeM IS B3POCIIOTO,
YTO B IIEPBYIO OYEpeb CBA3aHO ¢ OoJiee BHICOKOM 3KCIIO-
3UIMEH BEIIECTB OTHOCUTELHO Macchl Tena (Tadir. 3).

OrleHKa pUCKa HEraTHBHBIX 3()(EKTOB I KPUTH-
YECKHX OPraHOB M CHCTEM I0Ka3aJia, YTO PHUCK JUISI KPOBH
HE COOTBETCTBYET TMTHMEHMYECKMM TPEOOBaHHUSAM TIPH
ynoTpeOiIeHHH NHTHEBON BOIBI, BBIICP)KAHHOH B OBITO-
BBIX CMECHUTEJIAX, KaK JUIs B3POCIIOTO, TaK M JUIS IETCKOTO
HaceneHus. Kpome TOro, yCTaHOBIICHBI CTaTHCTHUYECKH
3HAYMMBIC OTJIMYMS 110 YPOBHIO HEKAaHIIEPOTEHHOTO pHC-
Ka 1Sl UEHTPAJIbHONW HEPBHOM CHUCTEMBI, IEYEHU, TOPMO-
HAITBHOH U peNPOAYKTHBHON cHCTeM (Tall. 4).

Tabnuma 2

WnnuBuyaneHslit (CR) u o0umii kanueporennsie pucku (CR,,,) IpU MepopalibHOM yIIOTPEOICHUN TUTHEBOW BOBI

Hacenenue pH Ipoba Hukenn CBHHEIl CR,,

6 O6pasell 1,94E-04* 1,98E-04* 3,93E-04*

Binociioe P KonTpons 1 8,28E-05 3,00E-05 1,13E-04
P HO O0paszen 7,28E-04* 1,69E-04* 8,97E-04*

P Konrpons 2 1,31E-04 2,78E-05 1,59E-04
H6 O6pazen 9,06E-05* 9,26E-05* 1,83E-04*

Jletckoe P KonTtpons 1 3,86E-05 1,40E-05 5,26E-05
HO O0paszen 3,40E-04* 7,90E-05 4,19E-04*

P Konrpons 2 6,13E-05 1,30E-05 7,42E-05

IIpumeuanue: *— gocroBepHocTs pazinuuus p < 0,05.
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Tabnuma 3
Wunekce (HI) omacHOCTH XUMHUYECKHX BEIIECTB B IIUTHEBOU BOJIE
B3pocinoe Hacenenue Jerckoe HaceneHue
Bemectso pH6 pH9 pH6 pH9
obpaser] |KOHTposb 1| oOpaserr |koHTposb 2| oOpasenr | koHTponb 1 | obpasenr | KOHTPOJb 2
Kenezo 0,022 0,021 0,021 0,017 0,05 0,05 0,05 0,04
Mapranerg 0,005 0,004 0,002 0,003 0,01 0,01 0,01 0,01
Menb 0,228* 0,007 0,240* 0,003 0,53* 0,02 0,56* 0,01
Huxkenn 0,027 0,012 0,101* 0,018 0,06 0,03 0,24* 0,04
Iunk 0,847* 0,004 0,243* 0,002 1,98* 0,01 0,57* 0,00
CauHel| 0,157* 0,024 0,134* 0,022 0,37* 0,06 0,31* 0,05
AnromMuHui 0,002 0,001 0,002 0,001 0,00 0,00 0,01 0,00
IIpumeuganue:*— gocroBepHocTh pasmuuus p < 0,05.
Tabnumna 4

Wnnexcs! onacHocTH (HI) € y4eTOM KPUTHYECKUX OPTaHOB M CHCTEM, MTOPAKAEMBIX UCCIIEAYEMbIMU BEIIECTBAMHI

Bapocnoe Hacenenne JleTckoe HaceneHue
OpraHsl / CHCTEMBI pt6 pt9 pt6 pto
obpasen; | koHTponb 1 | oOpaseny | koHTpons 1| oOpasen | koHTponb 2| oOpaser | KOHTpoIb 2
KKT 0,25 0,02 0,34* 0,02 0,59* 0,04 0,80* 0,05
I[THC 0,16* 0,03 0,14 0,03 0,38* 0,07 0,32* 0,06
KpoBb 1,07* 0,08 0,52* 0,08 2,50* 0,18 1,21% 0,19
CCC 0,04 0,03 0,12 0,04 0,09 0,06 0,27 0,09
HMMyHHas cuctemMa 0,02 0,02 0,02 0,02 0,05 0,05 0,05 0,04
[Neuenn 0,25* 0,02 0,34* 0,02 0,59* 0,04 0,80* 0,05
Cmsucroie 0,02 0,02 0,02 0,02 0,05 0,05 0,05 0,04
["'opmoHasIbHasE cucrema 0,16* 0,02 0,13* 0,02 0,37* 0,06 0,31% 0,05
PenpoaykruBHas cucrema 0,16* 0,02 0,13* 0,02 0,37* 0,06 0,31* 0,05
IIpumeuganue:*— gocroBepHocTh pasnmuuus p < 0,05.
Tabnuna 5
Puck 310poBbIO HaceneHus IpyU HAKOKHOM JIEHCTBUH BELIECTB, COAEPIKALIMXCS B IUTHEBOM BOJIE
C U3MEHEHHBIMH CBOMCTBaMU
Jlerckoe HaceneHue B3pociioe Hacenenne
TIpoda pH HI CR., HI CR,,
Obpazent H6 5,45E-09 2,32E-12 3,32E-09 7,07E-12
Konrpois 1 P 1,04E-09 6,66E-13 6,35E-10 2,03E-12
O6pazen HO 6,95E-09 5,3E-12 4,24E-09 1,61E-11
Kontpois 2 P 1,19E-09 9,39E-13 7,25E-10 2,86E-12

[Ipu rurneHUYECKON OIEHKE WHICKCOB OMACHOCTH
XUMHYECKUX BEIIECTB, COACPIKAIINXCS B MUTHEBOH BO-
Jie, TIPU HAKOXKHOM JCWCTBUY YCTAHOBIICH MPUEMIIEMBIN
YpOBEHb PUCKa Pa3BUTHUS HEOIarompusaTHeIX 3¢dexTon
JUTST KPUTHYECKIX OPTaHOB M CHCTEM KaK IUTS B3POCIIO-
TOo, TaK U IS JETCKOTO HaceleHHus. B To ke Bpems Be-
POATHOCTh Pa3BUTH KAHIEPOTECHHBIX APPEKTOB MpHU
HaKOXXHOM JICMCTBHH MUTHEBOW BOJBI ¢ M3MEHEHHBIMU
O OEMUCTBHUEM OBITOBBIX CMECHUTEJIEH CBOMCTBAMH Ha-
X0aWTCs B auamnasone ot 6,66E-13 no 5,3E-12 ninsa ner-
ckoro HaceneHus u ot 2,03E-12 no 1,61E-11 B ycnoBu-
X pa3Hoil pH, 9To COOTBETCTBYET MpHUEMIIEMOMY YPOB-
HIO pucKa (Tabi. 5).

BaxkHe#miM 3TanoM ONEGHKHA pPHCKAa Pa3BUTHSA
KaHI[EPOTEHHBIX Y(PQPEKTOB SBISIETCS OICHKA IOIMYJIsi-
IIUOHHOTO PHCKA JUIS 3JIOPOBBSI HACEIICHUS IMPH YIOT-
pebIeHnr TUTEEBOM BOIBI C H3MEHEHHBIMH CBOHCTBAMU
IT0JT BITUSTHUEM OBITOBBIX CMECUTEIICH.

B HacTosmieii paboTe MpoBeAeHAa CpaBHUTEIbHAS
OIIEHKa TOMYJSIIMOHHOTO KaHIIEPOT€HHOI'O pHCKa 370-
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POBBIO TIPH BO3MOXKHOM YIOTPEOJIEHUH TTUTHEBOH BOJIBI,
BBIJICP)KaHHOM B OBITOBBIX CMECHUTEISX, U3TOTOBJICHHBIX
13 IMHKOBBIX CILIABOB, ISl HaceJeHus roponos OpeH-
oypr, Cankr-IlerepOypr, Mocksa u P® B nenom.
BeposTHbIl NONyNsSLUOHHBINA KaHLEPOT€HHBIN
PHUCK, paCCUMTAHHBIN JUJIsl YCIOBUNA MaKCUMAaIbHOM IKC-
MMO3UIHH, s HaceneHus T. OpeH0ypra YuCIIeHHOCTHIO
572,82 TeIcsiumM yenoBek, coctaBui 225 (mpu pH6) 11 513
(mpu pHY) OTMOITHUTENBHBIX CIIyY4aeB OHKOJIOTHIECKUX
3aboneBaHuit, a1t HaceneHus r. Cankt-lletepOypra
(nacenenue 5384,34 Teicaun uenoBek) 2116 npu pH6 u
4829 mpu pHY nomonHUTETBHBIX CIyuyaeB OHKOJOTHYE-
ckux 3aboneBanuii. B meramnomuce (r. MockBa, yncieH-
HOCTb HaceneHust 12 655,1 Teicsum YenoBeka) MOMyJIs-
LMOHHBIH KaHUEPOTEHHBI PUCK MOXET JIOCTUIaTh OT
4,97 teicstun (npu pH6) mo 11,35 Thicsun (mpu pHY)
JIOTIOTHATEBHBIX CITydaeB OHKOJOTMYECKHX 3aboieBa-
HUU 1pH pasnnuHbix ycnoBusix pH. Ilpu ycinoBuu, yto
CMECHTEIISIMI JaHHOW MapKH TOJIB3YyeTCs BCE Hacelle-
Hue Poccuiickoit denepanuu, JOMOIHUTEIBHOE KOJIH-
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Tabnuma 6

BeposTHbIif TONYISIMOHHBIN KaHIIEPOTEHHBIN PUCK TIPH YIIOTPEOICHHH TUTHEBOM BOABI C N3MEHEHHBIMHU
CBOWCTBAMM IO/l BIMAHHEM OBITOBBIX cMecuTenel (CR,,,), YUCIIO CITydaeB

BemiectBo pH Openoypr He(':rilp{)lgypr Mocksa I;;)ecgfl:d;c;;:
Hukens pH6 111 1046 2455 28 357
pH9 417 3920 9213 106 413
Chiten pH6 113 1 066 2 506 289 42
pH9 97 910 2139 24703
Bepxnsis rpaHuIia BO3MOXHOI'O TOITYJIALHU- pH6 225 2116 4973 57445
OHHOI'0 KaHL[EPOTEHHOI0 PUCKA pH9 5148 4830 11352 131115

YECTBO CIy4aeB OHKOJOTMYECKHX 3a00JeBaHH cocTa-
BUT Oosiee 131 Thicsun cityyaes (Tadi. 6).

OneHka pucKa 30pOBBIO MOAPa3yMEBAET MO CO-
0ol OIEHKY HEONpeIeNeHHOCTH. B HacTosmeM Hayd-
HOM HCCIIEJOBaHWH HEOTIPEAEICHHOCTh CBSA3aHa C OLCH-
KOM 3KCIIO3MIINM, KOTOpasi BKIIOYana B ceOs yCIOBHBII
CIIEHapHii BO3JEHCTBHs BemiecTB. Kpome Toro, mpu
OLICHKE PUCKa yYTEHbl TOJBKO CEMb METaJUIOB, IOCTY-
MAloNIMX B MUTHEBYIO BOJY U3 OBITOBBIX CMECHTENEH, 13
KOTOpPBIX CJIeNIaH CILJIaB, C HEMONHBIM CLIEHapUeM U Map-
HIPYTOM BO3JeHUCTBHA. Takke CTOUT y4ecTb, YTO HCIBI-
tanus nposoguanck no 'OCT 34771-2021 «Apmatypa
CaHUTapHO-TEXHUYECKasi BOJOpa3OopHas. Metonsl Hc-
IBITAHUID, KOTOPBII BCTyMHaeT B neiicTtBre 1 urons 2022
T., TO €CTh CYIIECTBYIOIIHNE JTabOpaTOpPUN HE MMEIOT aK-
KpeAUTaly Mo JaHHOM Meroauke. TeM He MeHee cpas-
HUTEINbHAS OIIEHKa PUCKA MUTHEBON BOIBI C M3MEHEHHBI-
MH TOJ BJIUSHHEM OBITOBBIX CMECHUTENEH CBOIcTBaMU
OTpaXkaeT BEPOSATHOCTb BO3HHKHOBEHHS HEOIArompusr-
HBIX 3(G(EKTOB 171 OPraHOB U CHCTEM OpraHWu3Ma, B TOM
Ylce BEPOSTHOCTh BO3HUKHOBEHHS OTHAJEHHBIX IIO-
CIIEJICTBUI (37I0Ka4eCTBEHHbIE HOBOOOPA30BaHUs).

BriBoabl. B pesynbraTe MpOBEAEHHOIO HCCIIENO-
BaHUSl YCTAaHOBJIEHO, YTO IUTHEBAsI BOJa U3MEHSETCS TIPH
JIECTPYKIIMU MaTepUalioB, UCHOIb3YEMbIX HJISI M3TOTOB-
JIeHHsT OBITOBBIX CMECHTeNel U3 IMHKOBBIX CILUIABOB, MPU
3TOM B NUTHEBYIO BOAY MOCTYHAIOT TSDKENbIE METaJUIbI,
o0Jafaronye TPOMHOCTHIO K OpraHaM M CUCTEMaM.

I'mruenndeckast OlLEHKA IOKa3ana, 4TO B BOJE C
W3MEHEHHBIMHA XUMHYECKUMH CBOHCTBAMH yCTaHOBIICHO
MIPEBBIIICHNE THTHEHMYECKNX HOPMATHBOB 110 HUKEITIO,
[IMHKY, CBUHIly W OPTaHOJICHTHYECKUM I10Ka3aTeIsIM
(UBETHOCTH, MYTHOCTB).

OOumii KaHIIEPOTeHHBIN PHUCK LIS TIEPOPATHLHOTO
MYTH TOCTYIUICHUS BEIIECTB C MMUTHEBOW BOJOH HETpH-
emiieM Kak ais gerckoro (4,19E-04), Tak u ams B3poc-
noro Hacenenus (8,97E-04) u B 10 pa3 Bblme, 4eM B
KOHTPOJILHOM 00paslie.

C yd4eTroM HEBBICOKOTO 00beMa MUTHEBOI BOJIBI,
KOTOPBIM MOJBEPKEH IUTENHHOM 3KCMO3ULIMM B CMe-
CUTENISIX, HEKAHIIEPOTeHHBIM PHUCK I KPUTHYECKHUX
OpPTaHOB W CHUCTEM KaK IIPH IMEPOpaibHOM, TaK W TIPHU
HAaKO)KHOM BO3/ICHCTBHHM COOTBETCTBYET THTHEHHYE-
CKUM TpeOOBaHMSM, 32 MCKIIOUYEHHEM CHCTEMBI KPOBH
(HI xpoBb = 2,5 ms nerckoro Hacenenus, HI kposb = 1,07
JUIs B3pocioro HaceneHus npu pH9), npu 3ToM ocHOB-
HOM BKJIa/I 00YCJIOBJIEH SKCIIO3UIMEH CBUHIIA.

CTouT OTMETHUTH, YTO pacdeT PUCKa MPOBOIUICA C
Y4eTOM TOJIBKO CEeMH METaJlJIOB, YTO OOYyCIOBIHBAET
OCHOBHYIO HEOTIPEeICHHOCTh TIPH OIIEHKE PUCKA.

[IpoBenenHOE WCCIleTOBaHUE MOKA3BIBAET HEOOXO-
JIIMOCTB Pa3padOTKN NMPOPUIAKTHUECKUX MEPOIPHATHI
C YEeTKO CIUIAHUPOBAHHOW CHCTEMOM MOHHTOPHHIA U
KOHTPOJISI Ka4ecTBa U PeXHUMa JKCIUTyaTallid ObITOBBIX
cMecutenet Ha Tepputopun Poccuiickoit @enepanuu.

IepcriekTuBBI manbHEHIIEH pa3pabOTKH TEMbI CBSI-
3aHBI C U3yYCHUEM BIIMSHUS MMUTHEBOU BOABI MO AEHCT-
BHEM OBITOBBIX CMECHTEICH, M3TOTOBICHHBIX M3 IIMHKO-
BBIX CIUIABOB, HAa 3/IOPOBBE OEPEMEHHBIX, HOBOPOXKICH-
HBIX M JPYTUX TPYIIl HACEJCHUS C y4YETOM IIOJHOTO
MapupyTa W CIEHapusl BO3ACHCTBHS IPH OLIEHKE BCEX
XMMHYECKHUX BEIECTB U COSAMHEHHH B IINTHEBOI BOZIE.

®dunancupoBanue. lccienoBaHue BBIIOIHEHO IpU
(uHAHCOBOW TOJNEpKKEe ACCOLMAIMN IPOU3BOJUTENCH N
MOCTABIHKOB CAHTEXHUKH.

KondaukT nHTepecoB. ABTOPHI 3asBISIIOT 00 OTCYTCT-
BUH KOH(IINKTA HHTEPECOB.
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HYGIENIC ASSESSMENT OF POPULATION HEALTH RISK UNDER EXPOSURE
TO CHEMICALS THAT PENETRATE DRINKING WATER FROM HOUSEHOLD
WATER MIXERS

V.M. Boev', V. Georgi’, D.A. Kryazhev', E.A. Kryazheva'

'The Orenburg State Medical University, 6 Sovetskaya Str., Orenburg, 460000, Russian Federation
’Bathroom Manufacturers and Vendors Association, bldg. 4, lit. A, 56 Pulkovskoe shosse, St. Petersburg, 196140,
Russian Federation

At present a truly vital task is to evaluate possible changes in the structure and properties of drinking water occurring
in the process of delivering it to end customers.

Our research aim was to perform hygienic assessment of health risks caused by consumption of drinking water with
changed chemical structure influenced by domestic faucets made from zinc alloys.

Hygienic assessment of drinking water was performed to test its conformity with the requirements fixed in the Sanitary
Rules and Standards SanPiN 1.2.3685-21 “Hygienic standards and requirements to providing safety and (or) harmlessness
of environmental factors for people”. Water samples were aged in new household water mixers with their cases made from
ZAM zinc alloy (a zinc alloy doped with aluminum, magnesium, and copper) at pH6 and pH9 in accordance with the State
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Standard GOST 34771-2021 “Sanitary-technical water mixing and distributing accessories. Testing procedures”. Health
risks for children and adults and population risks were assessed for situations involving oral and cutaneous introduction
according to the Guide R 2.1.10.1920-04 Human Health Risk Assessment from Environmental Chemicals.

We established that water samples aged in household water mixers contained authentically elevated concentrations of
metals included into ZAM alloy, namely copper, nickel, lead, and zinc, both at pH = 6 and pH = 9. We also detected enhanced
organoleptic properties: color grew by 2-2.3 times and turbidity by 2.3—5 times. Carcinogenic risks caused by consuming water
with changed properties turned out to be unacceptable both for children and adults. We also established that calculated hazard
index for the blood system didn’t conform to hygienic requirements; calculated hazard indices for the central nervous system,
liver, hormonal and reproductive systems were statistically significantly higher when people consumed drinking water with
changed properties. We also calculated population carcinogenic risks for the whole population in the Russian Federation based
on the maximum possible exposure to drinking water with changes in its chemical properties due to household water mixers. The
total population risks amounted to approximately 131 thousand cases. Our research indicates it is necessary to develop preven-
tion activities with a carefully planned monitoring system and control over quality and use of domestic faucets.

Key words: drinking water, domestic faucets, heavy metals, health risks.
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